Insulin and oxytocin effects on phosphoinositide metabolism in adipocytes.
The effects of hormones on phosphoinositide metabolism were examined in rat adipocytes prelabeled with 32Pi or [3H]inositol. Oxytocin and vasopressin produced large decreases in labeled polyphosphoinositides and increases in phosphatidic acid and inositol phosphates, whereas insulin was without effect, although it stimulated lipogenesis from glucose. Likewise, insulin did not elevate 1,2-diacylglycerol measured chemically by high pressure liquid or thin-layer chromatography in fat cells or pads. It also did not increase the radioactivity in 1,2-diacylglycerol in ghosts prepared from fat cells previously labeled with [3H]arachidonic acid, although oxytocin and vasopressin increased this. It is therefore concluded that insulin does not stimulate the breakdown of polyphosphoinositides to yield 1,2-diacylglycerol and inositol phosphates in adipocytes and that the insulin-like actions of oxytocin must be due to other changes. Insulin induced small, but significant and equal increases (40% at 30 min) in the incorporation of [3H] inositol into phosphatidylinositol, phosphatidylinositol 4-phosphate and phosphatidylinositol 4,5-bisphosphate in adipocytes. The effects were not dependent upon glucose and were not evident before 15 min. Oxytocin also produced large increases in the labeling of the three phosphoinositides. Insulin stimulated the incorporation of [3H]glycerol into the three phosphoinositides and also phosphatidic acid, phosphatidylserine, and phosphatidylethanolamine by 50-100% in cells incubated without glucose. No changes in the labeling of glycerol 3-phosphate, lysophosphatidic acid, phosphatidylcholine, and triacylglycerol were detected, and there was a small increase (30%) in 1,2-diacylglycerol labeling. It is concluded that insulin increases the synthesis of phosphatidylinositol, phosphatidylinositol 4-phosphate, phosphatidylinositol 4,5-bisphosphate, phosphatidylethanolamine, and phosphatidylserine in fat cells partly by stimulating a reaction(s) located between glycerol 3-phosphate and phosphatidic acid in the biosynthetic pathway.